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i--g>*. £ J:lFf5i3<D«f^Mtt&^»n:-*?x> h 3 4 
Si^io (3 0 3) iz&&?jz?&;\,m%i££ : blz&Mm<D&m^--^^>h 

34 o w©tf»^-^^§P3 4 l^&fcft-r zmzfto* 

[0 0 4 8] 

^t&&*xM (310) i-^x>mfri*i3iu, nftm%&% 

»3 1 2£»#*i&*4HI:9S3 i 3 fc>fcB&»«-&&fJ*9S3 1 4 £ 5 s - *ffi«9J3 

^g§^Hip#it#iiJ3 i 4, f-^ffitS3 i 6jcov^&, m i omMj&mizja 
w§x-i/i> h^ff««i 1 1. i 2, ^mitHif-^ffjrss i 

14, ^-^sbmsi i Gutti^enm— &mftT*2bz>fc#>mm&wimi$mi&-t 
s. 

[0 0 4 9] 

a^S^W^bSlS 3 1 3te—D&frl l Zm.m<D®Wl9cfcX h i (l^i^k) <D 
^S^^i&ff 3 1 2, 3 2 2, 3 3 2 K <fc o T ffii? £ *U tfx-i?x> h 3 
4 OlC=&*&$;ft£— otfcOTfiDf-^UiJtlT, ^-^7iN^ h3 0 0ffl 
S#^ffii»^-#£f£3P3 0 4lCj:oT^$tlfcif^^lllCJ;-g>^^ 

«UC#"r«^|»3:-s;x> h 3 4 Offi^#©»«tt-e&S»««tO (3 0 3) iC 

=&lfr5fc*X h i (2 ^ i ^ k) fc<kt;^S&x-2;x> h 3 4 0<7>#f£&CoVNT 
[0 0 5 0] 
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^mmmmvit. ^m^~v^> v 3 4 0 tfmmommvcfcx b *&M&izm 

ILM^^h 1 (3 10) tfmmlsfrT-ZlzM-tZ&Wlx.-is^y b 3 
4 0fflMffflf^yfm5:- (l^i^k) timn-tZT 

[0 0 5 1] 

Otf^-^jftX }> 3 0 0 p«3©a:— ^;r> hHff^^3 0 S^^i&^tl^ (04 <Z) 
T.'ryzfB 1 ) o 

[0 0 5 2] 

mz, B&m&m®T-z£.f&m3 04&mf&m:fr§iS3 0 i^e>m^stis- 
mmKttLTte&W}^-*?x.>b 3 4 oftmmmrezb&m&mo^&z^j vz 

[0 0 5 3] 

&Km&m4i18Bb J r-9&&&3 0 4H S5L«^^«S3 01 
[0 0 5 4] 

#l^-#&*ft§|5 3 4 1 fcW^S^SS&^-^JS.fctf^-f 5>*/I/»£#*MfiS 
4xfc#, ^lx-i; x >h3 4 0}i^^h';-9^Lt^l^$&n (04 
0^f*;^B4) c h 3 4 0 tig&e9tC0.*fctt<O3^CE>^a&3fcs^ 
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[0 0 5 5] 

o $.friz^<'Dfr<D&wj9cfc* h zmmzm^. ^m^-^^yv 340© 
®M*iz.mmiz®:%.2nr^®m9cfr* m (310) iz&mv Uf^B6, 

B7), Mfrft^xM (3 10) ^f>r-^©1^5:^5. ^l&:n-^n:> 
h3 4 0{i, 1 (3 10) (D&ijkVfey 1 - * *m%ttmT- $ £L 

X. buIB^-XjJnX h 3 0 OO^^m^m^-^^^S 0 4 iCiot^ 

*tpmT-$&m&3 4 1 iz&m-tz Uf^B8) 0 

[0 0 5 6] 

^&*ffl-r-#&^> ^tfrft^XM (3 10) Mf-!lfW3 4 1 
M&*ft£nT^£^-#©£gP;£fc&— SPil. ^i&Sfctf^M (3 10) CD$^ 
H-e^S^ltl (3 15) H^^m^m^S 1 2{CA^t-S*{C<fcoTBrf 
fH^-X*;^ h 3 0 0 (D&frm&ffiBh'r -#£f» 3 0 4 &C<koT£j££*l£:§T 

*mZo Z.<D££Bfrm-&AjJ®Z 2 2, 3 3 2 'VOA* £: fcS^- # IC^&# 

[0 0 5 7] 

h i (3io)ii, m&m£,mn.&3 1 2icA*$nfc*^-^ 

&MSP3 4 l ictefc^nr v^fe-T r -*©»f»^e>JKIfeK:#l&"r«#l&5fc*^ h i ( 

2^i^k) ^flastifcv^-^r&SEtfiia^-^ftiftsps 4 l^&ganfeu 
— dtffi«»s 1 6ic^M-r-5o se>jc«p^**tf-*«P3 i 2<Dmti<D?t>&>mz 
&m-?z>®M9cfc*h i d^i^k) T-#Msn&v^-# : k5 :r -#SB'6igi5 3 
i 6jc««fr*- as^#*tf#«P3 i zamtuos &&&9g*x 
m d^i^k) t#ii$ti5f-^iifi^xM (310) G>mmm~e 

feSU^Hl (3 15) fC iSf-f £?fl¥ UK** fcfcfcttfB-T 1 - 

[0 0 5 8] 
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^m%Hrs-X h2 (3 2 0) lC#i&-TS (X^ 11, B12, B13) „ * 

iz®m-? b 2 (320) ^tx-^x> h 3 4 i 

h 1 (3 10) lC#ifrLT£fcH#,&^JC&5£bTV^*X bt'feott), 
X-i?x>h3 4 1^ti$fe*XM (3 10) iC^Ofc^C^i&ftjfcX Mc 

[0 0 5 9] 

&>mzw*frz>. &m%*xbi (2^i^k) {cfe^s^s©^ti»i omz. 
mt>%irmmT*$>2>&&>. ^iLt^taM (320, 330) icfcw-s 

#l&5fe^Xhi (3 2 0, 3 3 0) \£®m^-Vx.y b 3 4 0 (Dtf 1 ^^- 
M3 4 1 ^C^$tlTV^^5 r -^©^:a|S^fctt-S|Si:, (3 2 

0, 3 3 0) C5MiT^5|}fii 3 2 5, 3 3 5 £ SrgP^W^fflSSP 3 2 
2,3 3 2 iCA^t-^^lCcfcoTltfia^-X^^ h 3 0 0 (DgP^i&ffiSj^- # 

[0 0 6 0] 

hi (320, 330) ##*£fff-»*P 3 2 2, 3 3 2 JCA^J 

m^fe^^hj (j = i + 1^ j ^k) T'mmtsnte^T-zit'jkmmm 

-^ft#SJ3 2 4, 3 3 4{:AAt5*{C<);ot, #»X-i?i>M4 0OM 
#©4*Wtt*eHgF-lHfc&fTV^ #?)tlfcBt^$:Wf-^M3 4 1 tCEttft-T 
5„ ^?>tC^^tf-ltaS3 2 2, 3 3 2(Dmj]<D?-hMmz®m-?Z>®Mft& 

xhj (i + 1^ j ^k) i:^m2fr&^T-*&'Ammvg-%nn®>3 2 4, 3 
3 4 £fg^T#g&ft*x h 1 (310) {D&mmvm^itzft^, m^^^m 

^-*&8ftSB3 4 1 icf&^i-^ 0 

[0 0 6 1] 

m^m^nn 3 2 2 , 3 3 2©{B*©e»^«tJct fiit^ift^x j ( 

1 + 1 ^ j ^k) T^MS^lS^-*^!^** 3 

2 5, 3 3 5i:iotr^ ^#;i/^&£ff-|n/mW£r£ £%tCtp Rf^- *&8ftg|S 
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3 4 1 lZ&ffl-f2> "/B 1 0) „ 

[0 0 6 2] 

tS= ^©f Mi i = kt'fe5S^^ttti5fc*^ h 1 (310) 

*tiaft<DM&KlZ&W}9v** h i + 1 Uf«yyBll, B12, 

A 13, B14)„ i*k©#-&, r^lC^U-rS^gl^TjNX f> i + 1 tt, #ifr:n 
-Vaiy h 3 4 O^Si&^fe^X h i K#lfrbT^fcI$/S/r-^tC&5£LTV^3ft;* 
M'^ott), £»x-*?x> h 3 4 Otf^t&Sfcjfc* h i lzmMhfcmz®m9c 

[0 0 6 3] 

^ix-i/'i> h 3 4 0^f|l)!»*X h 1 3 1 OlC^gfrbfc^, ^ffrSfc 
*Xhl (3 10) tt^Fia^-^fMftfflSS 4 1 KfeM^ftT^Z>T-$<D±®$. 

ii^xm (3 i o) <Dumm~e&z>m&m 1 (315) 

W4)"**tMlt» 3 1 2iZAiJ , r<5* : lC<fcoTBrfia^-^^^ h 3 0 0 tf>3P#^& 

5) . 

[0 0 6 4] 

^Ifrft** M (3 10) «*^-^^§P3 4 1 

taM (3 10) ®$Htlltt%&l»i!il (3 15) £&ftttl&-&tf-|1tg|S3 1 

4lCA*-r€>*{Ci:oT^T r -^(Z)^#$:^ofc^ ^MLfe-?-* fc-^-f 

)bm£Z£.&Lt=.fcx hotefflmztefflmmminMs 1 4 icA^-t^ict^ 
te^mzmu-? & uf*;^B 1 6) „ 

[0 0 6 5] 
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±i:bT#e>tiS Ufy^B 1 7) 0 

[0 0 6 6] 

fi5t*xM (3 10) te^tife^ i&fB^-x*;*. h 3 

0 0 ©aUdHfc&ttft"?- * £f&8P 3 0 4 lCcfcoT^i&3l-^ai> h 3 4 0 ft<Dt£ 

t«^-*fci»sis3 4 i tcftissnfciffs^reiftfcS^fS^Biat^-rs^jftx- 

h 3 4 0©3T^#©ftHfa6-e*&Smf«60 fefflV^TtfUCUfc^-f V 9 
jfefe^-^flBfltaSS 1 6 1CIMU #S&X~2?a:> h 3 4 0 tt^-;**;* h 3 0 
OICMS (XTV-fB 18). 
[0 0 6 7] 

JWJh©^3l{c<fcoT#*>tifc^>r &Wt3L-v^ vimVUsiz. 

ssit*#&5iK:fc*fc«>, ki©^i{fe^^ h#»t£u&^Ry fcMf*©»3§3: 

[0 0 6 8] 

l^i^k) Kl#fcLTV*;MP#*£#f1*Wl 1 2, 1 2 2, 1 3 2^ix- 

o 

[0 0 6 9] 
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(DAJlt. LTflfft^T. h i (l^i^k) <Dm&m-tf J 3-x.t>tl2>f~&>. 
m*®W}X--P^>h 1 4 0©m^#£<kOTJ(9tllfr$fc*;* MCfcJkti&^J:? 

[0 0 7 0] 

fcUftMZt^-ZiitU 1 1 3 , 1 2 3, 1 3 3^iix-^i>H4 0©yn^ 
[0 0 7 1] 

k) izftfthx^rctemmm^mmffii 1 4, 124, i3 4^tfx-i;x> 

[0 0 7 2] 

m 6 <omn<Dj&Miz. mKDmmommiz^x. mm^^hi c 1 ^ i ^ 

k) {C##LTV>fcS#W£ffflgPl 1 2, 1 22, 1 3 2fiiWS» 
ft»1 1 3, 1 2 3, 1 3 3^ix-i;x> h 1 4 OCD^n • 3 - FlC 

[0 0 7 3] 

ikiz^womi <DmM<Dj&mz-D\^xmm-?z>o 

k) K&&lsX^&m&m&m&it$!>l l 3, 123, l 3 3i3.J:tf&ig«Sl«# 
tf-^1 1 4, 1 2 4, 1 3 4 ^#ix-i;x> h 1 4 0 ^7 A • 3 - F 

[0 0 7 4] 
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& ic &m m <d f$ 8 <d m m <z> w& i z o v % t m m •? s * 

31 8 <Z>|^&6<5D7£«Ui, £11 0>||;6fc<Z)7£«l(Cfc^T> fMKtffc^Xhi ( 1 ^ i ^ 
k) IC## LT^fcgP#^& 1 1 2, 1 2 2, 1 3 2 <fc ^^Bf-^tt 
14, 1 2 4, 1 34A>fix-^x>hl4 0©yD^7^ - 3-KIC 

[0 0 7 5] 

k) \z&&.hx^tz.mftm&nnm 12, 122, 13 2 33 

ft§P113, 1 2 3, 1 3 3 fcitf^BBfclg-^ff-JWl 1 4, 1 2 4, 1 3 4# 
[0 0 7 6] 

mz.*$m<D i mi o<omtfc<Di&miz-D^Tm.m-tz> 0 

m i o (DmmcDmmit, mj&istcf&zomnfDj&mzis^^T. &m?c**hi 

(1 ^ i ^k) lZ&&LT^t=.U$-m$xttn%l>l 1 2, 1 2 2, 1 3 2^#ii 
[0 0 7 7] 

±Mbfcf 5~f i ocz^jgco^Micfcv^te, ^ifr:n-:S/:c> m 4 ooz? 

• 3- F<DAj]£ LT^tfrft*;* hi (1 ^ i ^k) 

tis^fe, wmmmit&W}^- v x.y v 1 4 o©m*#&<i:OTJ©#ifr$fc*x h 

[0 0 7 8] 

311 1 <Z>H5£<Z>7B^te> f|2tf)|y£<Z)?t?«UCfc^T, «tahi (l^i 
^k) KI#:&bTV^g|S#^&^Mfc3|S 1 1 3, 1 2 3, 1 3 3 ^Jftx- 
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y hi 4 0CD:/n^A • zi- Kic cfcoTH^$4xT^S^Jc^^TM^^>o 
[0 0 7 9] 

mz^m<Dmi 2<z>mm<z>]&miz^>^Tmm-t2>o 
^k) iz^hx^r^mmm^mmi i 4, 124, i3 4^ii-i;x 

[0 0 8 0] 

mi3©^Sg©^ffi«, f|2tf>||Sg(D?§?ffiUC;J3V>T, h i (l^i 

^k) Kl#:ftUTV*;fc»#*£#fjr9i«l 1 2, 1 2 2, 1 3 2£,t^m 
^&ft3P113, 1 2 3, 1 3 3 ^#ix-i?i> M 4 Offlyo^A • 3- 
K &C <fc o T H 3® $ ti T V > S &IZ V > T M & 3 . 
[0 0 8 1] 

&IC#$BI8©&1 4<D||Jg(D^ffiJC-OV%T^^1--5o 

f 14©HI0^M, *2©Hifi©^JSJCfeV^T, b i (l^i 

^k) K##uTv*fc»#*4^Mfc« 1 1 3, 123, 1 3 3fe*op^B8»i«f 

#ffJ*SP114, 1 2 4, 1 3 4 *f Hl-S?i> M 4 O0^n ■ 3- 

[0 0 8 2] 

^ 1 5 <Dmffi<DBMlZ. &2<DmM<»]&MlZ&^T. h i ( 1 ^ i 

£k) KI#:fcbTV*fc»#*4i#f3MPl 1 2, 1 2 2, 1 3 2 fcirM^^Hf-il- 
ff-^glSl^, 1 2 4, 1 3 4^§X-i;i>M4 0©^n^7^- 3-F 

[0 0 8 3] 

^k) lC##bTV\£^#Jf£#m3Pl 1 2, 1 2 2, 1 3 2gj:D!MM 
Jhitn 113, 123, 1 3 3^i ^^BM^Bif-^tMtglS 114, 124, 134 
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[0 0 8 4] 

1 2 — 1 6©HJg(Z)^JB&C33^Tte, h 1400^ 

n • n- K©A*i:bT^i5fe^^ h i (l^i^k) ©^iltf-^x. 

ic#ie>*i&^<fc5ic-r£fc#>K:, ^i*x-$;a:> h 1 4 o<ozfa v^u • n- f 

1 4 0##<z>ift;* Mc^irr^frrlcM^-tS&Mtf&So 

[0 0 8 5] 
[0 0 8 6] 

[HS&M] 

@ 5 J: tfE 6 \%m 1 <Z)^^M -fea^T "/a v V £ „ 

xmmmiz. iff^fg 1 (omm^mK^^m^mm-^^ r s as^^m 

RSAli&^li T THandbook of Applied Crypt 
ographyj (A. Menezes, P. Oorschot, S. Vans 
tone^, CRC Press, 1997, ISBN 0-8493-852 
3-7) pp. 4 3 3 -4 3 8j tC|¥ b < £*lT ^ £ 0 
[0 0 8 7] 

, (k, n) mmmmftmpkmm, EiGaTaaim^^-D^xmrnKmrn 
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RSAI^I±5 1 2tfy hMm<D^~0>(DBWiV," qCD^ni:. 1 cm (p 
-1, q-1) (rrtlcm (a, b) &a tbCDm'^mmZgk-t&Ot.-? 
£) tl£.^lzmT*&Z>me iKDM. (n, e) l:«i:bT^ e d = 1 ( 
mod 1cm (p-1, q-1)) *m&-t £ d &ftffMB£ lt#o 0 
[0 0 8 8] 

S=M d (mod n) 
T^^tlSo ^9t-^t*!&©^7 (M, S) £^gt,fc^f§#te. ( 

M, S) #5$ 

M=S e (mod n) 

J: IK ;* yfe-s;a)jESttS:ttSE't-5. 

[0 0 8 9] 

#ctc (k, n) Hitft«^tfc^«6K:ov^T«#lcaW"r-&- 

(k, n) mmmm^mm^ms^rkcD (D , (2) ©a^ssu^rsj: 

( 1 ) k A*iR©#flD##£* oT B#(Z>iR^*31Rf*#&4*BII IT 

s »e>n&v\, 

(2 ) k A«Jt©#an#^ife* or e^©«3&-r«^fs:fli#«:^gi'rs 

[0 0 9 0] 

(k, n) mmm&ftWL&mmvmmttizmhxte r r Ha ndbook 

of Applied Cryptography] (A. Menezes, P 
. Oorschot, S. Vanstone^f, CRC Press, 1997 
, ISBN 0-8493-8523-7) pp. 5 2 5 - 5 2 6 j IZft U < 3£ 

[0 0 9 1 ] 

^tSC^UfeV^SfS (l^S<q, q:jR») &C*fLT> 

MTffl±^*MSf (x) S:9>#i*tCjB#. 
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f (x) = S + a x x + a 2 x 2 + + a k _ 1 x k _1 (mod q) 

#ac##fltl#i (l^i<n) {CMffitbtvi =f (i) *Wt*o 
[0 0 9 2] 

±^CD<ke» £tf><5 ±m (1) , (2) ©ffifttffcfcfclSI&S 

tlSo kA©#flD#i 1 , i2 , ik AltoTlMtfivil 

, vi2, -, vikMbfci^ MSli^{C^ott7C§tl5. 
[0 0 9 3] 

k 

S= 2L U v u (mod q) 

j=i 

[0 0 9 4] 
[0 0 9 5] 

HR2] 

j . 

L ij = TT ■ _!■ (mod q) 

[0 0 9 6] 
1 G a ma 1 HgHI-^^lC^) V^ffctft-tS,, 
ElGamali^ii T THandbook of Applied C 
ryptographyj (A. Menezes, P. Oorschot, S. 
Vanstone^, CRC Press, 1997, ISBN 0-8493 
-8 5 2 3- 7) pp. 2 9 4 - 2 9 8j lC#b <i£^e>4xT^£ 0 
[0 0 9 7] 

irtliE 1 G a m a 1 ft&tt. «P#-fb«6. ffiCo^ 

E 1 G ama 1 Hf-Jf^l*, 5 12 If y bmK©£t»P & p a>MIS3ltf>£ 
J&7t;g -# t LX^-h, mmmx (0 ^ x< P ) fcgJ^ilbT^ 
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y = g x (mod p) 
[0 0 9 8] 

iy^ffl^TG=g r , M = my r £ffJ*U (G, M) Ztg^JC £ btgff 
lCi£5 0 Bf#^: (G, M) * 313 U g^O^itx $:MV>Tm = M 
/G x £ff-#-t&:ffJC<i: *J ;* y -fe- 
[0 0 9 9] 

*HMt*a, &m^-i?*y h©m^#iiRs A«H&atd A ;i3j:tf>tfj£*s 

«eA fcjfrtLTV^. -fc^gfrSfcTftX h i (l^i^n) fcRSAMf 
id i fei«t5«e i $rm*"LTV>^„ 
[0 10 0] 

$e>JC*^^lC«kM<7)E 1 G ama lB|P#^^iiy j (l^i<k) 

#u »5»xj (i ^ i <k) » (i + i, n) Mmmmfrm.&mm 

*m^T&&mft*X h j (l^j^n) lCft«f«Sfc bT^Sc^^tlTVA^,, 
^lfr$fc*X h j ( 1 ^ j ^ n ) A^ttSMix i icM-rS^ifc^ 
5: v i j nmm-t&o ifflitxi &tf)tcmv^#:g:i£f i (x) ic 

fit, 

v i j = f i (1 j ) 
[0101] 

^•r^-x^x h 5 0 OK^T^ifrx-*;^ h 5 4 0#j£Blfr£;tx£ (0 6 
OT.TVZfC 1 ) . 
[0 10 2] 
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[0 10 3] 

k-1 

d A = 21 r i ( mo( * lcm(p-1 f q-1)) 

i=1 

[0104] 

$rPJ£-rsSLtS[r i (l^i<k) Ur^C2) „ #£>*ifcr 

i 

lC*fLT«dA IZ Z&m&tfnnZtl Ur^yC3) , 2 £ICE 1 G ama 

lHt^^yi zm^xm^J: (Gi , Mi ) ■tfmnisnf=.%. (x-rv? 

C4) , m^JC (Gi , Mi ) £J:tfr i KZ*fi-§«i&«:^Sfrx- Vx. > h 
5 4 0©Wf-^Iia5 5 4 1 lC&M3*l£ 0 
[0 10 5] 

f h 5 4 0 Itf tt^gg^b Uff^C5) , VA<ofr<Z>^»5fejfc 

tfrSfc/ft;* M (5 10) iz&mv (Xtv7C7, C 8) , #ifr$fc*;* M (5 

) o 

[0 10 6] 

^bfe^-^mtC^l&rt-S/ac> h 5 4 0 £ft#§fr b fc^ 

, #i5fe*^ h 1 (5 10) ii^r>y^C4T^-XJJs^ h 5 0 OICioTtfl 

5 4 1 lC&*ft£*lTV^flgf#;fc (Gi , Mi ) (l^i 
<k) 5 1 3 ICAiJ-T-S^lC J:oTG i 1 £&5£&Ct£o T ff» 

•f £ ^t-v^O 1 0) „ 
[0 10 7] 
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[«4] 

G M = G; (mod p) 

[0 10 8] 

Gil (i ^ i<k) zttnist^ miz&m%fc* m (5 i o> i^mm 

Bgf^tf^SP 5 1 4 tC, Gil £&WjftfcX hi (510) (DU&ma 1 (51 

5) ZAJj-t&mz «fc -x^-vJC l OTfUfcufcG i i ic*f-rs^«f5fc^x 

hi (5 10) ©RSAf-f V & )\/m&Z:ft%-* Z> i^V^C 11) . **tf 

^l&^n^^ M (5 1 0) KG k - 1 1 M (5 10) 

-^rfa^gP5 1 6tC«»L i^VfC 12), 3Sy<Dff-|MS*G i 1 (1 ^ i 
<k-l) $:#g&ai-^ 3 i> h 5 4 0©ffi^-^^gP5 4 1 JC^-TS (* 
f«y^C13) „ ^f-^tiS5 4 1 lZ?-$feffi$:Vt=.%i. ®Wj^-P=. 
y V 5 4 o &&(Z)#iBfcjft;* h^&SSIfrSfc*:* h 2 (5 2 0) ic^tfr-TS (;* 
f>yyci4, CI 5) . 
[0 10 9] 

#ix-j?i> h 5 4 o*^i^^ h i (2^i^k) ic^m-rsii, 

Sfc/ftXb i tt^f'^C4T^-^*^ h 5 0 OlCioTff^Stlcf 1 ^^-^^ 

4 1 JC»»S*lTWS«P#i: (G j , Mj ) (i-l^j<k) 
^tf-^lCA*-r-5*lCi:oTG j i £&:£K:^oT#f-3rr3 Ufy^Cl 

6) . 

[0 110] 

[«5] 

V • 

6ji = Gj J ' (mod p) 

[0 111] 

Gj i (i-l^j<k) £#f-#Lfc#L #*fr$fc*;*h i fciu ffiJtbfcGj i 
W^xMCDMid i ^^liHip-^tf-^SJCA^i-SVlcioTG j 
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i Ktt-tZ>&m9cfc* h i(Z>RS Am&ZWrM-h Uf»;^C.17), ££>JCG 



fc/ft;* h) T*$>ofe»^iC«, ^«jx-^x> h 5 4 0 li^S&ft/ftX h 1 ICMS 
(X^^/^C 19, 25) „ 
[0 112] 

3}nX h i liGj _ n , Gj _ 12 , Gj _ 13 , Gj _ xi ^ V> e> i«©Gi _ V} (1 
[0 113] 

[f$C6] 



[0 114] 
[0 115] 

[$t7] 



k -li 



:§:f Mtf-i? 0l^5:lToti»NX h 1 (5 10) 0^|§®e 1 




(mod p) 




= Gj'-i (mod p) 



[0 116] 



tff&ft-tZ. E 1 G a ma 1 Bf#(D^#Sg£ it^t* £ 



[0 117] 



3 3 



milff 2000-3084383 



#2 0 0 0 — 0 0 9 0 3 7 



[»8] 




Mm 



(mod p) 




[0 118] 

#j&3£-rs(z>T% ®&m£nnmzG i _ n , Gj _ 12 , Gj _ 13 , gi -i 

[0119] 

[ffc9] 



[0 12 0] 

s i _ x #aj#£*Lk^, h i it s i _ x b i <D2imm 

h 5 4 0om*#©^ltd i £<£ll&gi^#ft3iWcA;frLT, 

h 5 4 0©Wr-^Ma$5 4 1 iC^i^ (ttV? 

C21) „ 

[0121] 

$ ^ICJi^GDl&imS'c^X b^#JM3n&*f<Z>&V'>5 :r --#-e;&<5G i _ xj (1^ 
j^i) t^ix-yi> b 5 4 0 fflffif f 0«e A &£tBSttl£#tf-Jt$ 

h 5 0 OlCMofc^i&X-^ai> h 5 4 0 T££ftJI£#tfr^- > h 

5 4 0©JM##^giE^££^cJEV^*l£ = 
[0 12 2] 



= m 



(mod n) 



3 4 



mH# 2000-3084383 



#2 000 — 009037 



[0123] 

i>b5 4 0^»Xhl (5 10) tC?ft?MoT^^> »»5fc*;*M 
(5 10) tt&m&#tf-miS5 1 4 SrM^T, ^cn > h 5 4 0 <D^m 

f-^M5 4 1 {C*&*fl£nT^§ e 1 ^JS^TIt^fc^tlTV^-T'-*©^ 

[0 12 4] 

m.^^-am^utmhjt£^ h 1 &c k _ n , G k _ 12 , g 

k _ lk hw^ ki©G k _jj (l^j^k) ^S^-^Sr^LTV^o ZK^-vrf 
C 2 0T?©fSlf^i:fifSI 
[0 12 5] 
[«1 0] 

G k _jj = G^ 1 " 1 (mod p) 

[0 12 6] 

t^^mmt v k .jj^ (k, n) »niftaf^«[^eg©ffl$^fli**cfes*K:a 

Si-Si:, 

[0 12 7] 

[mil] 

k L . Kj^k-lj x 

TT<Vii = Gfl = Gk-1 (mod p) 

j=i 

[0 12 8] 

#J*Sr*S<Z>Tf, E 1 G a m a 1 Iff ©t^S titf t5 il, 
[0 12 9] 



3 5 



ffiSE# 2000-3084383 



#2 000 — 009037 



[»12] 



M k -i 



Mk-1 



(mod p) 




[0 13 0] 

gP#^&#f-|rgMCG k _ n , G k _ 12 , G k .jjfcA^S 

[0131] 
mi 3] 



[0 13 2] 

Uf*;^C2 7) o 

X^^^C 2 7^TB#&C#lB , G3ft;* M ttkf@tf)g|5#^&S 1 , S2 , S 
k 

[0 13 3] 
mi 4] 




(mod n) 



Sj =m ri (mod n) 



[0 13 4] 



[0 13 5] 



mi 5] 



d A = JF r j (mod I cm (p-1 , q-1 ) ) 

i=1 



3 6 
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[0 13 6] 

S i (l^i^k) ZAJjtL. 
[0 13 7] 

mi 6] 

k-1 

TfS. = m i=1 = m (mod n) 

i=1 

[0 13 8] 

#gJx-^^> h 5 4 0©Mf©MidA SrM^ttHtbfcRSAf^ 
#<b*l&„ ^ffr&JfcxM (5 10) ^JigBtf-miCfcoT^^tlfc^-^Sr^lfr 
h 5 4 0 1C j:emlC*fr-5^i:UT^M-r^ 0 ^$:lflb^fc 
h 5 4 0&><-X*;* h 5 0 OCMS (^"ryzfC 2 8) „ 
[0139] 

*mmwi*. mi&<?>& 2 <DmM(D^m\z^m^t\%^^ r s asm&^ss;** 

*HJfeMT*M V^<5flN81z3f a U "X" -f <DmmttT*$>2> R S Am&tt. ( k, 
n) WHM4*ft#*8U E 1 G a m a 1 Bir^^JCO V^T tt_h«E©^ 1 <Z>HJ£ 

[0 14 0] 

*mmm t* k^s& x - ^ > h ©m*# & r s a mmm dA s± # *f ist- & 

£j||§gteA tfeti^hi (l^i^n) tRSAtt 

[0141] 

Z*>ttj£-£mz&km<DE 1 Gam a 1 HgH£4*W«|y j ( 1 ^ j < k ) # 
#fcU MtSMixj ( 1 ^ j < k ) It + n) H4g&ft£»ft£ 
^SS«:ffiV*T#5£»5fcsfc;*h i (l^i^n) JCff«f«|i: LTMM^ *XT V^ 
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[0 14 2] 

S;f@7©^-X^^ h 7 0 0 JCfc^T^Kfrn-^ai^ h 7 4 0 #j£Htfr£;fl3 
(0 8 (DZK^r V */D 1 ) „ 
[0 14 3] 

®&m%m®? - * $if&® 7 0 4 tt&JK£ 701**&ffi2j3*lSSL«&A 
;&fcLTS9S<Z>RS A©4*|Mt (r n , re ) , SMffftl r d <fc 

rd =Eri (mod 1 cm (r p .j , r q -1 ^ 
^imaitri (l^i<k) Uf«y^D2)„ i^f, r 

P 

, r q »3iRT?&*; r n = r p r q ^m^Z* 
[0144] 

#P>*lfc*BB4*BMI (rn , re ) fei^r i &C*fLT«:dA JCfc«6#£ 
#ff-|*3*t Uff^D3) , Sf>CElGamalflf^H«yi &J8V*T 
Ht#35C (Gi , Mi ) #Sf-»3*lfcffe Uf*;^D4) , if^gl^ (rn 
, re ) , gf^BSfttKl^SSifeS p , fflP#* (Gi , Mi ) fci^ri 
tcM"rS*ife.tt^a*a:-s;3:> h 7 4 0 ©tfJR&T 5 - ^^ffiffi 7 4 1 tC&lftStl 
£«, 

[0 14 5] 

Ss^^r©tf#{c^H^^i«;7 ; -^$:*ra^-^*&M7 4 ltCfcttLfcffc, ^ 
ix-j;x> h 7 4 O&^ifrfcHg^b Uf;^D5), v*<o 

hi (7 10) tC^g&L Uf>^D7, D 8) hi (7 10 

) #|^Lfc^-5^fc#LT#£&frSrr&3fS:&5t"rs Uf*;^D9) . 
«^Lfe"5=-4f mJC#»a:~j;jc> h 7 4 0#S£&ff-f|t-r53fS:8fcj£Lfc«U 
iifttx^ b 1 (7 10) tt^f*;^D4 Tf^-X*^ h fC J: ft* 3*1*181 



3 8 



ttiiE# 2000-3084383 



#2 000 — 009037 



f-^i«7 4 i Kfemznx^&m^j: (gi , mi ) <i^i<k) & 
mftm^nmi i zizxij-r^iz^-oxc ± i ^^.izm^xmn-t^ 

T'^DIO) 0 

[0 14 6] 
m 1 7 ] 

G M = G^ i1 (mod p) 

[0 14 7] 

Gil (1 ^ i <k) ^ftllfct, £ blZ®m9u*7s M (710) 
tt«F#tf-JMP 7 1 4 IZ, Gil^t^ahlC^id (7 15) ZAJj-f 
&^miZ£V, XfV^Dl O-ettWLifeG i 1 lC*f-t<5^tfr$fc** M©RSA 

■5*w s^^sfc&turrs ufy^Di i) „ mzxtm®.. mm^^h ma 

G k _ n Z&m9G*X h 1 (7 10) ©^-^13^7 1 6lC&*fcL i*TVZf 
D12), aU^ff-^^G il (1 =S i<k - 1) $rtfir^-^^SlS7 4 1 
IC&^S Uf>y/D13) . tfr^-^^SP7 4 1 

^ #iX-i?i> b 7 4 0tt^©iU5fe*X i5fe*^ h 2 (7 2 0 

) IZ&m-TZ i^T-vrfD 14, D 1 5) 0 
[0 14 8] 

M>Wi^-Vx.y h 7 4 0fj^W}%^7. h i (2^i^k) tc#i&-r&i:, #gfr 

h i tix^^y :/D4 h 7 o oiz z-oxmnzfttprnT-zfe 

mm 4 i iz&mzfrx^&m^j: (gj , mj ) (i-i^j<k) 
m^mmi 2 2icA*ts^c<}:otGj i ^^iz^xmrn-ir^ (*^>y 

ZfD 1 6) o 

[0149] 
[»18] 

Gjj = Gj ji (mod p) 

[0 15 0] 

Gji ( i - 1 £ j <k) -feff-JILfefiL HKtffc** h i tt, itBLfcG j i 



3 9 
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TG j HZM-*Z>®m9cfo* h itf>RSA^&£ff-||L Uf'^D17), $ 
£ICG k 

- 1 j Zm^ttM^- $ (Dm^Zft o fc^Stfn*:* M (710) ©4^^ e 1 
T'Ht^fc-rS Ufy^Dl 8) Q iIT'lftfiX-Px> h 7 4 0 j^iBlffl 
ITV^ii^h^i^Xhk O&StfciftXM (7 10) &a&ffl&k 

(7 10) izM& (x^-y^D 19, 25) „ 

[0151] 

/JxX h i liGj _ n , Gj _ 12 , Gj _ li hV>e> ifiOGj (1 ^ j ^ i) 

[0 15 2] 
[til 9] 

Gj^j^ G^iV J (mod p) 

[0 15 3] 

iL^?m&t.v i ^jtf (i, n) W«ftaf^Ut*^«fe©»^«#T?*>S*K:a 

[0 15 4] 
[R2 0) 

i I. i L j v i-ij x ._. 

nGi-u = Gf-1 = Gi-i (mod p) 
j=i 

[0 15 5] 

■tf&ftir&o ^rt'L j tfraaovj _ lj =f i _j _(i j) j 

[0 15 6] 



4 0 
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I»2 1] 




m 



(mod q) 



[0 15 7] 



E 1 Gam a 1 Vi^<D'&-%&£.jk%?t £ 



[0 15 8] 



VBiZ 2] 



Mm 



M 



(mod p) 



j=i 




[0 15 9] 

<DX\ ^^ff^tCGj _ n , Gj _ 12 , Gj _ n *Aj]LT 

[0 16 0] 
[»2 3] 



[0 16 1] 
&ffi;fr^£ Uf^D2 0) „ 

Sj _j tl&tfe, ®W}9cfc* h±itS i _j_ t^I&^^X h 1 (7 10 

i h^Ws^-V^y V 7 4 o (om^#©^BI«Pt d i &4^IB«t«P##fl¥«PK:A 
*bS H lC*ff -5 h i©RS A#£&#f-#U »&ftfcHgH£:fci3J: 

[0 16 2] 



i-1 



= m 



(mod n) 



4 1 
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j^i) H&M^-P^yhl 4 O0Mffl«e A ^^HBf-^f+^P 

$S7 4 1 iCf&^e Uf'^D2 2) 0 ZCDEJf-^^-^&i, ^iC'C-X/ftX 
h 7 0 OlCMofc#l&X-^a:> h 7 4 0 jtfff oT^fcfffl S?:c > h 

7 4 o©m^##&isi-s£&icffiv^;ri£o 

[0 16 3] 

Uf'^D 2 3, 2 4) 0 Z.(DmMlZm8K&^T*'T*; -?D 1 6 IC^M 
[0 16 4] 

i>h74 Otf^KtfntfcX M (7 10) CStFlotftt, ^»5fe*X h 1 

(710) &&mmm^mn%n 1 4*m^T. ucm 

[0 16 5] 

Qmis*Tfm4,m£tfi&sui£&* &m&ftx m (710) &G k _ n , G k _ 

12* "*' G k -lk^^ -5 k<@<0G k -lj (l ^J'^k) fc^WLTV^ 

[0 16 6] 
[«24] 

= G k _/ (mod p) 

[0 16 7] 

iL^ommt: v k _ lj3 ^ (k, n) «|t»«f^«Cft^&©8P^««Tf*)S*lca 



4 2 
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[0 16 8] 
[»2 5] 

k i 

k I Z L j v k-lj ^ 

TT<Vij =Gfi = G^Cmod p) 

[0 16 9] 

tf&\L-*2>(DT*. E 1 G a m a 1 m^<D'&^mtitMtt Z> 
[0170] 
[»2 6] 



Mk-i _ Mk-i 

'k-1j 



_ wk-1 _ ""k-1 / , \ 

r k -i : — ; z— vmod p) 



j=1 



[0 17 1] 

fiP^*45tflfaPKlG k _ n , G k _ 12 , G k ^jlrAAtS 

[0 17 2] 
[»2 7] 

Sk-1 = m rk_1 (mod n) 

[0 17 3] 

^T>^D2 7^7tlCfi?c^M (7 10) Ski©$mSl , 
S2 , Sk fcfi^UT^S. m*#Si 

[0 17 4] 
[«2 8] 



S: =m n (mod n) 



4 3 
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[0 17 5] 

[0 17 6] 
HR2 9] 

k-1 

r d = Jr; (mod lcm(r p -1 , r q -1) ) 
i=i 

[0 17 7] 

£V^K£& (3 3T-rp , rq fcfcr n = rp rq £fc£St!&) t>'f&iLl,X 

[0 17 8] 
t»3 0] 

k-1 

k-1 £ r i 

ffSj = m i=1 =m rd (mod r n ) 

i=1 

[0 17 9] 

5£J&X-S?x> V 7 4 0(Z)^-X^^ h 7 0 O^M^C^bfe^^r d £ 
[0 18 0] 

t£tfr5fc*XM (7 10) «Jiia^iC t fcoT#^tlfeS h#t&^-^oc> b 

©k-;*** hiz^-oxmrnic^m^nr^R s A^ngit (r n , re ) x 

-^jc>hm^#©U^dA ICJ:§ (rn , re ) iZM~t S p ©M ( 

S, (rn,re),Sp) fc^S&x- ^x > h 7 4 0 \Z J: £ mlC*f 

7 0 01CMS Uf^^D 2 8) „ 
[0 18 1] 

m. &mM(DmM&&zf&mmMizi$tfz>®m^-i?^> k 

4 4 31E#2 0 0 0-3 0 84 3 8 3 



#2000—009037 



Z. <D ;* ^ U it &J! IC <fc S ^ n 9 A £ SB IS b tz. SB # £ tfjft "T -5 % © £ & * 

o 

[0 18 2] 

m&Vtd&m^l 1 -5 0 6 2 2 245fc«K:IH^25ilfett*i:*»Wi:S: 
r^&^#>P>*i£«£5[ 0£R: tofl) <Z>*iKj T^ffil, #flfcflMK& 
[0 18 3] 

«) J ©**£#f-jr*<&ttl»«: r^»je«>&4xfett» t 01) 

tc— m&K^Kt-Sifc&BWiibTfcy, r&*x>7^ -5^ -j 

[0 18 4] 
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[0 18 5] 
[0 18 6] 

**tf»%^ft"r«"sriBtt(Z)feS^h («»n) £*#5£K:LJ:-5 £ 

tCli, t 0 * nC t OlCifcWbfciM'XlCfcoT L£5 (3 3-?? a C b al 

<z)tt>3^&bfflS:«jym'rRriB3&ffi*^*)*©««s:*'r) . 

[0 18 7] 
[0 18 8] 
[0189] 



4 6 
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commit. »-i?x> h##&&3f-SM- kmcD&nvcfc* 

[02] mi (DMM<DJ&M<DMfc$:m-t7U-*V- hT'&<5„ 

[04] ^2©HJg©0^©l&#$:^-r-7n-^-V- M^S„ 

[0 5] *^0I1 ©HiSMC<fc<5^i6^-^3i> Mc«fcS*£iH*S/ 

[0 6] ^1 ®HIM®i^l:^t7D-f h-efe^o 

[07] *mwe> , m2(»umm\z&z> : &W}^-~V3Li/ Mct-sw^tm^ 

[08] m2<DmffiW<DWifc*:i&-t7U-?'V- h"efc3o 



[^#<z>m^] 
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3 11, 


3 2 1, 
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